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The cultural significance of effigy pipes among southeastern groups during the
Mississippian period (A.D. 1000-1600) has yet to be fully understood. Recent
studies, however, have provided new archaeological contexts for framing
explanations of their possible use and distribution among such groups. Apart
from conjectures about their use as ceremonial objects, selection for effigy pipes
in the Mississippian Southeast was directly related to fluctuating environmental
and demographic conditions under which such objects were manufactured and
distributed. These conditions provided the appropriate context for their
emergence as costly signaling devices through which elite or special interest
groups advertised fitness levels, typically expressed in displays of power and
prestige. As signaling devices, effigy pipes attained their widest distribution in
the Southeast during a time of environmental and demographic stability. Their

decline was primarily the result of increasing climatic instability and widespread
demographic upheaval—events that precipitated major disruptions in
commercial and economic relations.
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CHAPTER I
INTRODUCTION

Effigy Pipes in Southeastern North America, A.D. 1000-1600
Among the indigenous groups of North America, the smoking pipe has an
ancient and venerable tradition (McGuire 1897; West 1970). Manufactured and
distributed by Native groups since at least the Late Archaic period (ca. 3, 500
years ago), prehistoric smoking pipes have been recovered from virtually every
corner of the North American continent, including the bays of New England, the
river deltas of the Southeast, the Eastern Prairies of the Upper Midwest, the
Desert Southwest, and the Pacific Coast. Their ubiquity across the North
American landscape suggests that smoking pipes were both highly-valued and
widely traded by Native groups. One could even argue that the unbroken
continuity of pipe manufacture among indigenous groups and the customs
associated with them constitute a North American Smoking Complex (Springer
1981; Trubowitz 2004). Used in ceremonies and rituals, for recreation and leisure,
and even as instruments for healing, smoking pipes played an important role in
the cultural affairs of prehistoric indigenous peoples (Rafferty 2004). From the
earliest pipes—simple, unadorned tubular forms made from locally available
materials—to the intricately designed effigy models of Hopewell and the
1

Mississippian World (often manufactured from rare, exotic stone), their value as
cultural currency is beyond question. However, as with any object of human
manufacture, its history—the circumstances of its production, distribution, and
use—is ultimately grounded in physical mechanisms and material processes that
shape its emergence as a cultural commodity.
This is especially true of smoking pipes associated with the indigenous
groups who inhabited southeastern North America ca. A.D. 1000-1600. During
this time—conventionally termed the Mississippian period by most
archaeologists—favorable environmental conditions permitted the development
of a maize-based economy that transformed small, relatively undifferentiated
tribal groups into powerful chiefdoms that held political dominion over large
stretches of territory (Anderson 1994; Blitz 1993; Smith 1986; Steponaitis 1991;
Walthall 1980b; Welch 1991). The term chiefdom, though still accepted by many
archaeologists as a generally accurate description of the hierarchical political
system most closely associated with Mississippian mound polities, has been
roundly criticized by some researchers as an unsatisfactory, and even
misleading, typological construct (Dunnell 1980; Leonard and Jones 1987; Muller
1997; Rafferty 2015; Yoffee 1993). I have chosen to retain its use in this study
merely as a convenient description of those Mississippian groups that possessed
some recognizable form of political centralization and socioeconomic
differentiation. Archaeological signatures of these so-called “ranked societies” or
“prestige goods economies” can be identified by group members’ unequal access
2

to both subsistence and nonsubsistence goods, particularly difficult-to-obtain
luxury items intended for display, and may be inferred from such proxies as
burial accoutrements, domestic remains, and residential location. For the
purposes of my study, the term chiefdom will be stripped of its orthogenetic
baggage and will in no way carry with it any implication of cultural progress or
development from one stage to another. Though such social aggregations may
display increasing forms of complexity—especially those of a technological and
socioeconomic nature—cultural change can be explained using an evolutionary
model that views transformations (whether from tribe to chiefdom or chiefdom
to tribe) as products of selective forces that enhance individual or group fitness.
Whatever we choose to call them, in these new complex societies, where a
surplus of subsistence guaranteed not only a secure, steady diet but also an
increase in craft specialization and market productivity, various forms of cultural
elaboration became commonplace, including mound-building, exotic costumery,
and, of course, pipe-making. Some archaeologists believe that these prosperous,
large-scale economies may have resulted in some form of stratification among
populaces, with differential access to specialized goods and services controlled
by hereditary elites (Brown et al. 1990; Blitz 1993; Dye 2004; Emerson 1997;
Knight 1986). Whether this is true or not, it is quite clear that, long before the
Mississippian transition, southeastern groups had established extensive trade
networks across Eastern North America (Jeffries 1996; Myer 1928). Mississippian
groups, however, took full advantage of these new economic opportunities.
3

Exotic goods from major Mississippian centers such as Moundville and Etowah
were apparently imported from distances over 300 kilometers (Brown, et al. 1990;
Muller 1997; Steponaitis and Dockery 2014; Welch 1991).
This florescence of Mississippian cultures, as it is often referred to by
researchers, was not to last. By ca. A.D. 1500, most of the celebrated
Mississippian centers had either collapsed or been abandoned (Anderson et al.
1995; Knight and Steponaitis 1998; Smith 1986). A few lingered on—certainly in
Natchez and possibly at Etowah—but even these cast only faint shadows of their
former glory in the fading twilight of the Mississippian World. Though
archaeologists disagree about the exact reasons for the decline and fall of
Mississippian cultures, it is likely that a series of environmental reversals
coupled with widespread demographic upheaval resulted in shattered
subsistence economies and dispossessed populations, thus hastening their swift
disappearance (Anderson 2001; Jeter 2002; Smith 1994). Unfortunately, many
researchers have ignored or simply dismissed the powerful, often far-reaching,
effects of such forces when contextualizing the cultural remains of Mississippian
societies, especially the paraphernalia associated with the so-called Southeastern
Ceremonial Complex (SECC). Their reticence to admit the importance such
forces play in the production and distribution of material culture is certainly
understandable. Many archaeologists view a subset of Mississippian artifacts as
primarily sacred or ceremonial objects, possessing both religious and aesthetic
value. Such objects are sometimes thought of as possessing an élan vital, enabling
4

them somehow to transcend their humble material origins. However, even
sacred icons and works of art are governed and constrained by the material
circumstances of their manufacture, distribution, and selection.

Background
The effigy pipes manufactured and distributed by indigenous
southeastern groups during the Mississippian period are among the most finely
wrought and intricately detailed objects ever produced by prehistoric Native
peoples (Figure 1). Exquisitely crafted, these remarkable pipes have been
recovered from literally hundreds of sites across the Southeast, in both
provenienced and unprovenienced contexts. They also demonstrate a deliberate
consistency in style and representational form that suggests southeastern pipe
artisans may have had their own set of procedural methods for the manufacture
of effigy pipes (Steponaitis and Dockery 2011, 2014; Thruston 1973). Because
many effigy pipes have been recovered from mounds and burial contexts, it may
be the case that the groups and individuals for whom they were made had very
selective prerogatives about their use and function, which in some way dictated
such stylistic conventions. Though there has been a considerable amount of
research on Native smoking pipes, especially those associated with Mississippian
societies (Brown 1989; Engelbrecht 1993; Fundaburk and Foreman 1957; Hothem
1999; McGuire 1897; Rafferty 2004; Springer 1981; Steponaitis and Dockery 2011;

5

(a)
Figure 1 Mississippian effigy pipes from southeastern North America. Images
courtesy of Metropolitan Museum of Art, Open Access collection
(http://www.metmuseum.org/collection).
a) Shiloh Mounds, Hardin County, TN
b) Moundville, Tuscaloosa County, AL
c) Winterville, Washington County, MS
d) Etowah Mounds, Bartow County, GA

e) Moundville, Tuscaloosa County, AL
f) Etowah Mounds Bartow County, GA
g) Hiwassee Island, Meigo County, TN
h) Etowah Mounds, Bartow County, GA
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(e)

8

(f)

(g)
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Trubowitz 2004), interpretations of pipes in the archaeological record have
traditionally concentrated on their structural attributes—for instance, their size
or their often highly stylized designs—as a measure of their cultural significance
(Brown 1985; Hothem 1999; Rafferty 2004; Steponaitis and Dockery 2011;
Williams and Brain 1983).
For proponents of the culture history paradigm, smoking pipes, like other
artifacts, were seen as exhibiting stylistic traits that could be recorded, compared,
and contrasted. Spatially distinct patterns, reflecting homologous groups, were
isolated and used to establish chronological markers in artifact assemblages.
New Archaeology shifted the emphasis from stylistic variation as a marker of
temporal change to how such variation was used by groups within their own
specific cultural system. For these researchers, the stylistic patterning of pipes
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captured the essence of group behavior within the context of a cultural system
and its environmental constraints (Trigger 2006).
More recently, post-processual theories have focused on how stylistic
variation plays an important role in efforts by groups or individuals to signify
aspects of their identity (Bollwerk and Tushingham 2016; Trigger 2006).
Structuralism, for instance, has been increasingly used as a theoretical
framework by researchers in an attempt to understand how groups and
individuals used smoking pipes. This interpretive strategy focuses on contrasting
relationships between elements in a conceptual system. These elements or
attributes typically reflect patterns that underlie local variations in surface
phenomena and thus reveal an overarching structure common to all modes of
human cognition (Lévi-Strauss 1963). Not surprisingly, such interpretations often
attribute the cultural significance of Native smoking pipes to their use as sacred
or ceremonial objects used in a variety of contexts. For instance, Native smoking
pipes have been argued to be significant ritual objects representing the
cosmological systems of the groups that used them (Lankford 2007; Steponaitis
and Dockery 2014); fetishistic objects representing kinship ties (Trubowitz 2004);
burial accoutrements intended for ceremonial display (Fisher-Carroll 2001;
Rafferty 2004); ideological markers of power and prestige (Emerson 1997); and
even mystical talismans capable of providing protection from harm to those who
wielded them (Brown 1989).
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While it is entirely possible—perhaps even probable—that Native pipes
were used by their possessors in some or all of these ways, the circumstances of
their origin and spread among the indigenous groups of North America are
poorly understood (MacLaren Law de Lauriston et al. 2015). This is especially
true of effigy pipes, particularly those that appear in the archaeological record
during the Mississippian period. The origin of effigy pipe industries in the
prehistoric Southeast is still a matter of conjecture among archaeologists, pipe
collectors, and even Native Americans themselves. Some researchers have
argued that southeastern groups originally acquired effigy pipes through a
process of long-distance exchange with more northerly groups and thereafter
acquired the necessary manufacturing skills to replicate such objects after their
own fashion (Hothem 1999; West 1970). Others have argued for an independent
origination of effigy pipe industries among scattered groups throughout the
Southeast (Steponaitis and Dockery 2011; Thruston 1973). A clearer picture of
effigy pipe industries during this period emerges when considerations are taken
into account about how Native groups responded to a series of dynamic
environmental pressures and changing demographic conditions that
characterized the landscape of southeastern North America, ca. A.D. 1000-1600.
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CHAPTER II
SOME PRELIMINARY CONSIDERATIONS

Definitions
Before exploring this topic, as well as others related to the significance of
the effigy pipe among southeastern groups during the Mississippian period, it
would be prudent to define accurately what is meant by the term effigy pipe as it
is used in this study and as such objects appear in the archaeological record of
the prehistoric Southeast. For my purposes, an effigy pipe refers to any
anthropomorphic, zoomorphic, hybrid, or objective representation in clay, stone,
or other material substance that forms, either in part or in whole, the bowl or
stem of a smoking apparatus. However, an additional qualification to this
preliminary definition is that such pipes as are addressed in this study will
exclude those manufactured from catlinite. Though somewhat uncommon in the
Southeast, pipes manufactured from red pipestone—a material similar to
catlinite—have, on the other hand, been included. While pipestone quarries are
known to exist in several Midwestern states (including Missouri and Ohio),
catlinite has only one source—the now-famous quarry site in Pipestone,
Minnesota (McGuire 1897; Hothem 1999).
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Samples
Eighty-two Mississippian sites were investigated and 144 samples
identified according to the definitions outlined above. Data accumulated on
effigy pipes were derived from a variety of published sources, including books,
journal articles, state site files, and cultural resource management reports. Only
complete or near-complete specimens were tabulated. The target area included
sites from Alabama, Arkansas, Georgia, Louisiana, Mississippi, and Tennessee,
and ranged over the entire duration of the Mississippian period. The table in
Appendix A lists each individual sample alphanumerically according to site
name, location, effigy type, raw material of manufacture, date (either RCYBP,
when available, or calendric), and reference where sample was identified. Sites in
the target area that have no name or official designation have, for convenience,
simply been labeled as “unidentified.” Figure 2 is a map of southeastern North
America showing the geographic location of each site where samples were
identified.
Zoomorphic and anthropomorphic effigy forms are the most common and
are almost equally distributed in the sample population, with 63 zoomorphic and
60 anthropomorphic effigy pipes. However, zoomorphic effigies are more likely
to be rendered in limestone and steatite. Forty-three of the zoomorphic effigy
pipes were manufactured from limestone, 15 from clay, and 5 from other
materials. On the other hand, a review of the literature available on
anthropomorphic effigy pipes indicates a slight preference for local material
14

Figure 2 Map of southeastern North America showing location of sites with
Mississippian effigy pipes.

selection, with 33 of the samples manufactured from clay or other materials and
27 executed in limestone or steatite. Of the 21 objective forms (primarily bean
and axe effigies), only 4 were manufactured from limestone or steatite.
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Timelines
Every attempt has been made to accurately date the effigy pipes discussed
in this study. A seriation was considered as a method of more precisely dating
effigy pipes but was deemed infeasible for two reasons. First, the pipes and the
assemblages from which they were derived originate from more than one
locality. Second, many of the pipes come from radically different cultural
traditions. Assumptions of uniform assemblages and the uniformity of cultural
traditions must be maintained for seriation methods to be effective.
Fortunately, detailed chronologies for many of the sites with which effigy
pipes are associated have been developed using a combination of other methods
and approaches, including cultural stratigraphy, ceramic seriation, and
radiocarbon dating. Many of these chronologies appear in the works referenced
throughout this study. In most cases, archaeologists and other researchers whose
primary interests encompass the late prehistoric sequences of the Mississippian
period in the Southeast have achieved a temporal resolution to within 100 years.
Using phase designations and diagnostic artifacts to generalize site-specific
dates, the chronological placement of most of the effigy pipes discussed in this
study can be assumed to be relatively accurate. Hence, where secure
radiocarbon dates are not available, it is now possible to assign approximate
calendric dates to the cultural materials recovered from most late prehistoric sites
throughout southeastern North America.
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Sources
During the Mississippian period, southeastern groups used a variety of
materials for the manufacture of effigy pipes. However, local clays, limestone,
and steatite seem to have been the preferred materials for the construction of
effigy pipes. Of the 144 samples, 54 are of clay, 39 of limestone, 35 of steatite,
while 16 are classified as “other” material, usually either pipestone, sandstone or
some form of quartzite.
Sourcing materials used for the manufacture of effigy pipes is no easy
task. However, several plausible assumptions can be made about the materials
from which effigy pipes were constructed. Many of the clay pipes addressed in
this study were probably manufactured from local materials that were easily
obtainable. Since clay deposits are typically associated with low energy
depositional environments—particularly lakes, floodplains and marine deltas—it
seems reasonable that the clays used to manufacture pipes were readily available
in many areas of the Southeast. On the other hand, the limestone and steatite
used in the manufacture of Mississippian effigy pipes may have been much more
difficult to obtain for some groups. As can be seen from Figure 3, the distribution
of steatite in the Southeast encompasses portions of Alabama, Georgia, and
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Figure 3 Geologic formations containing steatite in Eastern North
America (Adapted from O’Donoughue and Meeks, 2007).
Tennessee. Additionally, above-surface limestone deposits in the Lower
Mississippi Valley are shown in Figure 4. Though it is not entirely clear to what
extent effigy pipes were valued by Mississippian groups for their raw material
composition, the distance to steatite and limestone sources may have played a
significant role in how such objects were procured and utilized by groups whose
access to such materials was limited. Such difficult-to-obtain materials may have
been highly-prized by some Mississippian pipe manufacturers, as well as by a
select group of consumers capable of funding their procurement.

18

Figure 4 Distribution of limestone deposits in Mississippi and Alabama (Adapted
from Steponaitis and Dockery, 2011).
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CHAPTER III
EFFIGY PIPES: AN EVOLUTIONARY PERSPECTIVE

Sacred Realms?
Most archaeologists have identified Mississippian effigy pipes as sacred
objects, for use primarily in ritual and ceremonial contexts. This long-standing
tradition extends back to the earliest work conducted and published on
prehistoric Native smoking pipes in North America (McGuire 1897; Moore 1996,
2003; Thruston 1973; West 1970). Later researchers (Ford 1936; Waring 1977)
merely echoed this sentiment, though with greater clarity and refinement.
Waring and Holder’s seminal paper (1945) effectively cemented the notion
that effigy pipes were manufactured by southeastern groups during the
Mississippian period for ritual and ceremonial use. Arguing for a unified
ceremonial complex among indigenous groups throughout the Southeast,
Waring and Holder provided an empirically-based archaeological framework for
viewing many exotic products—including effigy pipes—as ceremonial objects
related to a ritual cult associated with platform mounds. Encompassing widely
dispersed areas of southeastern North America, this “Southern Cult” or
Southeastern Ceremonial Complex was thought to employ a shared cosmology
and similar iconographic material, motifs, and objects, the transmission of which
20

was facilitated by the existence of a far-flung exchange network (Blanton 2015;
Muller 1989).
The widespread diffusion of this complex was believed to have been
accomplished with a common iconographic language that substituted for written
language. The cosmology associated with the SECC and apparently shared to
varying degrees by many Mississippian groups embraced rituals related to
warfare, feasting, fertility, healing, burial customs, and mound building (Muller
1989; Waring and Holder 1945). The iconographic representations of themes
related to such rituals were believed to be depicted on effigy pipes, as well as a
vast array of other exotic paraphernalia.
While some have recently questioned the explanatory power of the SECC
to adequately account for the variability seen within the wider iconographic field
the complex purports to encompass (Knight 2006), many archaeologists still
accept the view—albeit with some modifications—that Mississippian groups
shared a basic core of beliefs and practices sufficient enough to be described as
an iconographic system, if not an ideological one (Brown 1985; Lankford 2007;
Steponaitis and Dockery 2014). As a consequence, these researchers still cling
tenaciously to the belief that effigy pipes manufactured by southeastern groups
during the Mississippian period are primarily sacred objects intended for
ceremonial applications and ritual use.

21

Environment as a Selective Force
Apart from speculative conjectures about their ceremonial or ideological
origins, no alternative strategies currently exist that explain the emergence,
spread, and eventual decline of effigy pipes among southeastern groups during
the Mississippian period. However, recent studies that address the
environmental conditions and selective pressures to which such groups were
subject have provided new archaeological contexts for framing explanations of
their production, distribution, and possible use (Aranyosi 1999; Anderson et al.
1995; Blanton 2016; Bollwerk and Tushingham 2016; Neiman 1998; Peacock and
Rafferty 2013).
Such an approach necessitates the recognition of two crucial elements
required for a more thorough understanding of effigy pipes: the environmental
conditions that regulated their production and the selective pressures that
determined their distribution and use. These mechanisms, at least in part,
determined 1) the availability of raw materials used in the manufacture of effigy
pipes, 2) their accessibility via trade networks and systems of exchange, and 3)
the maintenance of industries devoted to their manufacture because of the
selective advantages these objects conferred on those who possessed them and
controlled their production and distribution.
Sudden changes in environmental conditions typically cause a drastic
reduction in reproductive output. This is the case not only for human beings but
also for the objects they manufacture, use, and exchange. Physical stresses such
22

as periods of drought, flooding, or extreme heat or cold can thus lead to marked
reductions in the size of both human and artifact populations. Because of their
effects on fitness, stressful conditions can be extremely effective in shifting the
mean of a trait by imposing directional selection. Specifically, there is clear
evidence for rapid changes in morphological traits due to periodic exposure to
climatic stresses (Hoffman 1997). Phenotypic variability can, and often does,
result from changes in environmental conditions.

Costly Signaling
Such variability can also occur in generally productive, if unstable,
environments. Costly signaling, a body of theoretical work within evolutionary
biology, examines how communicative traits between individuals and groups
are subject to both environmental and evolutionary pressures. Costly signals are
traits that have evolved primarily because they change the behavior of the
receiver in ways that directly benefit the signaler. The value of the signaled
information ultimately depends on the extent to which it increases the receiver’s
fitness. In general, such signals provide information about an individual’s
phenotypic quality (Zahavi 1975).
A possible explanation for the manufacture and exchange of effigy pipes
throughout the Southeast can be framed through an application of the costly
signaling argument. The costly signaling approach has been employed by some
archaeologists to explain cultural behavior in relatively productive environments
23

that does not involve energy expenditures toward subsistence or reproduction
(Nieman 1998; Rafferty 2015). However, costly signals may also yield benefits
that contribute to enhancing the signaler’s fitness. Such signals may, for instance,
indicate the signaler’s power, prestige, status, or wealth, and may therefore be
construed by the receiver as honest messages that the sender has a superior
competitive advantage in potential contests for desirable cultural resources.
Costly displays can also demonstrate superior fitness advantages by suggesting
that the signaler has a surplus of resources to waste. At the scale of the
individual, those who engage in such energetic waste enhance their fitness
through the acquisition of mates and allies; at the group level, such signals
reduce potential risks of conflict with competitors or rivals. Under specific
environmental conditions—such as the productive, though unpredictable,
environments that characterized much of the Mississippian Southeast (Peacock
and Rafferty 2008)—costly signaling may be selected for as a form of “wasteful”
behavior whereby energy is expended on cultural activities that have no
apparent productive value and offer no obvious selective advantage.
Though an object’s original signal transmission can never be recaptured,
archaeological data can provide the means to reconstruct its signature. In the
case of cultural elaborations such as effigy pipes, the amount of energy and effort
expended in their acquisition and production can be at least partially inferred by
determining distance to the nearest available source of raw materials used in
their manufacture; such energy expenditures can be interpreted as a form of
24

costly signaling. Signaling in this manner is generally believed to evolve in
productive environments (Aranyosi 1999; Neiman 1998). Though effigy pipe
production is not nearly as energy-intensive as the construction of mounds or
monuments, there is little doubt that such industries required extensive labor
and formidable skill. Apart from the arduous task of harvesting the appropriate
raw materials, the execution of such objects almost certainly demanded a great
deal of pre-planning and post-production, including the process of visualizing
and shaping the design of the pipe and polishing the finished product.
Consequently, their value as objects that individuals or groups might use to
signal their fitness may be reasonably hypothesized (sensu Plourde 2008).
The energy expenditures required of an object to function as a signaling
device, in addition to those variables that can be quantified, such as distance to
raw material source and size or bulk, can also be extended to choice of raw
material and whether it was associated with a mound or burial context.
Recognizing the signatures of an effigy pipe’s transmission signal may help to
answer the vexing question of why effigy pipes were employed by southeastern
groups as sacred objects in ritual or ceremonial contexts. Native rituals and
ceremonies typically required extensive planning and methodical execution, and
it is reasonable to assume that the ritual items used in such contexts were
carefully chosen and assiduously prepared for the honored status accorded
them.

25

If effigy pipes were indeed employed by individuals and groups in the
Mississippian Southeast as signaling devices, then clearly they possessed
desirable attributes that conferred selective advantages to those who possessed
and displayed them. Though it is not my intent in this study to identify all of the
traits that could function as transmission signals for effigy pipes, there are a
number of possibilities that can be considered, including context (signifying
considerable energy investment), size or length (indicating amount of labor and
possibly superior craftsmanship), and raw material of manufacture (used as a
proxy for costliness, expressed as distance to raw material).
These by no means exhaust the complete signaling repertoire of effigy
pipes. Effigy form, material color selection, and even rim design may be pipe
attributes that carried signaling power for indigenous southeastern groups
during the Mississippian. However, testing the significance levels of these three
traits may yield valuable information about what specific attributes functioned
as an effigy pipe’s carrier signal—if indeed such instruments functioned in this
manner at all.

Dimensions, Methods, and Hypotheses
Whether the emergence of effigy pipes in the Southeast can indeed be
explained through an application of the costly signaling argument depends on
demonstrating how such objects may have conferred fitness advantages to those
who employed them. In order to do this, I will examine three “dimensions” of
26

effigy pipes, mentioned above, that may have contributed to their ability to
signal selective advantages. These dimensions include context (whether the pipe
was associated with a burial or mound), size (expressed as a pipe’s length endto-end), and material composition (expressed as distance to nearest available raw
material source). Though difficult to extract from the archaeological record,
enhanced fitness advantages may have been signaled through such nonempirical
proxies as power, prestige, status, and wealth.
The context of an effigy pipe is significant because the use of such objects
in ceremonial displays associated with mounds indicates costly energy
expenditures. Used in this way, effigy pipes may have signaled the status of the
deceased and his or her family members; they may also have signified the power
and prestige of individuals during ceremonies associated with mounds, thus
functioning as ideological markers.
Pipe size has often been construed as fundamental by many researchers.
Though entirely uncorroborated, pipe size may have signaled the possessor’s
status and ideological affiliation. However, it is more possible that the raw size
or length of pipes signaled the amount of labor invested in their manufacture,
possibly indicating superior craftsmanship.
The raw material from which a pipe was manufactured may have
signaled that its user had preferential access to resources that were necessary for
the acquisition of materials required for effigy pipe production. Exotic materials,
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for instance, would require considerable energy expenditures that might signal
or advertise desirable fitness traits associated with disposable wealth.
My research will be guided by two basic hypotheses. First, the emergence
and spread of effigy pipes among southeastern groups during the Mississippian
period was due largely to two interdependent mechanisms: 1) a favorable
environmental context that provided a surplus of subsistence and, consequently,
a reservoir of available energy that could be directed toward “wasteful”
behavior, particularly cultural elaborations such as effigy pipes, and 2) selection
for such behavior through the acquisition of effigy pipes for costly displays. The
primary assumption here is that effigy pipes were used, first, by individuals and
later by groups throughout the Mississippian Southeast to signal vital
information about fitness (such as power, prestige, and wealth) to both allies and
potential competitors. I propose to test this assumption by using pipe context,
pipe length, and raw material selection (or distance of raw material type to
nearest available source) as empirical markers of costly signaling. If costly
signaling is a viable explanation for the manufacture of effigy pipes, then
increases in their use as burial items or with mounds, increases in size, and
increases in the use of exotic raw materials should be observable within the
archaeological record.
Second, the decline of effigy pipe industries in the Mississippian Southeast
was due largely to two independent factors: 1) Environmental destabilization,
perhaps related to the effects of the Little Ice Age (LIA) or prolonged drought
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across the region, and 2) demographic pressures, including migration, range
restriction, and possibly warfare. I propose to test this assumption by using the
same empirical markers discussed above. Thus, if environmental pressures
resulted in the diversion of productive energy to intensified subsistence activities
and away from cultural elaborations such as effigy pipes, one would expect to
see declines in the use of effigy pipes as burial items or with mounds, decreases
in size, and decreases in the use of exotic raw materials within the archaeological
record. Additionally, if, as some researchers have argued, demographic
pressures resulted in the fragmentation, disintegration, or dispossession of
previously homogenous cultural groups, one would expect to see a general
decline in the effigy pipe industries that had been sustained by the economic and
cultural stability of such groups.
Environmental and demographic pressures during the Mississippian
period in the Southeast have been documented by a number of researchers
(Anderson 2001; Anderson et al. 1995; Ethridge 2009; Galloway 1995); however,
archaeological signatures may be used as correlates of such pressures. For
instance, if the spread and decline of effigy pipes in the Mississippian Southeast
was governed by selective forces, then changes in environment (such as
prolonged drought) and subsistence (for instance, the depletion of food reserves)
can be used to track their selection through time as instruments of costly
signaling.
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If my hypotheses represent a plausible explanation of the emergence,
spread, and decline of effigy pipe industries among Southeastern groups during
the Mississippian period, then one would expect to see, first, an increase of
wasteful energy expenditures in the archaeological record, beginning ca. A.D.
1200, though perhaps even earlier. One would also expect to see a decrease in
such behavior after ca. A.D. 1400. Changes in the scale of selection for effigy
pipes (from the individual level ca. A.D. 1000-1200, to the group level after A.D.
1200 and up to A.D. 1400, and then shifting back to the individual after ca. A.D.
1400) will also be posited.
To test these assumptions, I have collected, tabulated, and analyzed
information on three markers of energy expenditure as they relate to the
production of effigy pipes where costly signaling has been selected for. As
explained above, these markers include 1) context or association with burials and
mound complexes, 2) size, expressed in length, and 3) raw material selection,
expressed as distance of raw material type to nearest available source.
A pipe’s context was determined by whether or not it was associated with
a mound complex (Y) or not (N). Pipe length was collapsed from a continuous
variable to a categorical variable. The length of a pipe was categorized as either
short (pipes that measured less than five inches) or long (pipes five inches and
over). Material selection, expressed as distance of the raw material used to
manufacture a pipe, was resolved to a bifurcate distinction: if a pipe’s raw
material was available within 25 kilometers of the location of its provenience, it
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was deemed local; pipes whose nearest raw material source exceeded 25
kilometers were categorized as nonlocal or exotic. The quantified data will be
used to determine the possibility that effigy pipes were employed as signaling
devices during the Mississippian period in the Southeast.
I propose to explore the possibility that the emergence and spread of
effigy pipe industries was accomplished through the mechanism of a favorable
environmental context and was maintained through selective forces that made
effigy pipes advantageous to those who possessed them, displayed them, and
controlled their production and distribution. I will also investigate the possibility
that the decline and eventual dissolution of such industries was a two-fold
consequence of increasing region-wide climatic instability and demographic
upheaval—the former punctuated by periods of prolonged drought, when
energy resources were re-deployed toward subsistence demands (Anderson
2001; Anderson et al. 1995), the latter a result of demographic pressures, as
previously homogenous cultural groups fragmented, disintegrated, or were
dispossessed by the migration and incursion of groups not indigenous to the
Southeast (Blanton 2016; Ethridge 2009; Galloway 1995; Jolly 1973).
The theoretical approach I have adopted for the explanation of effigy pipe
industries may be criticized by some researchers as too overly deterministic.
However, nowhere in the present study do I maintain that events inferred from
the archaeological record can be explained solely by environmental mechanisms.
Direct one-to-one correlations between climatic change and prehistoric cultural
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events do not imply causation and are usually simplifications of far more
complex processes, including demographic and economic conditions.
While continental-wide climatic events such as the MWP (Medieval Warm
Period) and the Little Ice Age probably represent only general trends at a larger
scale, one can extrapolate a degree of spatial homogeneity at the regional level if
data support the assumption. For instance, recent studies (Anderson et al. 1995;
Stahle et al. 2000) on climatic conditions in southeastern North America support
the conclusion that beginning ca. A.D. 1050, the MWP was responsible for
conditions favorable to increased agricultural production throughout much of
the Southeast. A long span of continuing favorable conditions occurred ca. A. D.
1250-1360 (Stahle et al. 2000), a time during which both Moundville and Etowah
reached their maximum size and complexity. Similar studies (Foster 2012; Stahle
and Cleaveland 1994) suggest a widespread environmental downturn across the
region commencing ca. A.D. 1350, worsening throughout the fifteenth century,
and lasting through much of the sixteenth century (Figure 5).
These alternating periods of favorable agricultural conditions and climatic
stresses would have undoubtedly affected corn surpluses, interregional trade
alliances, and political stability. Blitz and Lorenz (2006) have argued that during
these wetter, warmer periods in the Southeast, Mississippian polities developed
and eventually flourished, maintaining political alliances facilitated by the SECC.
Extended periods of drought, however, hastened climatic reversals that
fragmented polities dependent on surpluses to maintain political integration.
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Figure 5 Tree-ring reconstructed megadrought of the sixteenth century over
Eastern North America (Adapted from Stahle and Cleaveland 1994).

An Evolutionary Approach to Pipes
Evolutionary approaches to archaeological phenomena are not new
(Trigger 2005: 305-306); however, the appropriation and application of
Darwinian principles of selection to prehistoric cultural remains requires a
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considerable reorientation in conceptualizing such objects. As has already been
stated, the evolutionary approach to understanding the history of effigy pipe
industries among southeastern groups ca. A.D. 1000-1600 requires the validation
of two basic hypotheses and their corollaries (Table 1).
To briefly summarize, I will argue that the emergence and spread of
effigy pipes among southeastern groups during the Mississippian period was
due largely to two mechanisms. First, a favorable environmental context was
required to provide a surplus of subsistence and, consequently, a reservoir of
available energy that could be directed toward “wasteful” behavior, particularly
cultural elaborations such as effigy pipes. Second, selection for such behavior,
first at the individual scale and later at the group level, was accomplished
through the acquisition of effigy pipes for elaborate displays.
Likewise, I will argue that the decline of effigy pipe industries in the
Mississippian Southeast was due primarily to two factors. First, environmental
destabilization, perhaps a result of the LIA and a period of prolonged, severe
drought across the region, resulted in subsistence stress that redirected energy
away from cultural elaborations. Second, demographic pressures, including
migration, range restriction, and possibly warfare, resulted in the fragmentation
of established luxury goods industries that had been maintained by previously
dominant polities.
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Table 1 Tabulated summary of hypotheses and corollaries.
Hypothesis 1

Factors

Results

Tests

Emergence/spread of effigy pipes
in southeastern North America,
ca. A.D. 1000-1400

Favorable
environment,
demographic
stability

Subsistence surplus,
cultural elaboration,
and energetic waste

Increases in maize
production, mound
building, exotic
goods, effigy pipes

Hypothesis 2

Factors

Results

Tests

Decline of effigy pipes in
southeastern North America,
after ca. A.D. 1400

Climatic
instability,
demographic
pressures

Decreases in
subsistence
production, trade,
and luxury goods,
increased
migration,
ethnogenesis

Dietary changes,
decreases in exotic/
imported materials
and cultural
elaboration,
phase/component,
changes, decreased
burial items

The widespread prevalence and then sharp decline of costly materials
used in the construction of effigy pipes, their diminution in size, and their
association with mounds and burials would be strong indicators that effigy pipe
industries may have been part of a larger historical process during which
cultural elaboration among southeastern groups was dramatically influenced by
significant environmental and demographic changes. It is now time to look more
closely at these changes.

35

CHAPTER IV
RESULTS
Environmental and Climatic Data
Reconstructions of agricultural surplus available to Mississippian groups
in the Savannah River basin (Anderson et al. 1995) appear to corroborate a more
general narrative of emergence and prosperity under favorable climatic
conditions (ca. A.D. 1000-1350) followed by decline and dissolution precipitated
by a lengthy environmental downturn (after ca. A.D. 1350). A possible climatic
timeline for the Southeast ca. A.D. 1000-1600 can be used to track changes in the
production and distribution of cultural items manufactured from exotic or
difficult-to-obtain materials.
After ca. A.D. 1000, climatic conditions in the Southeast were apparently
favorable for intensive maize production and the development of Mississippian
centers. An extended period of favorable climate, with mild winters, warmer
than usual summers, and abundant seasonal rainfall, appears to have
characterized much of the region for the next 200 years (Anderson et al. 1995;
Foster 2012; PAGES 2k Consortium 2013). During the first half of the thirteenth
century, a period of moderate climatic deterioration may have caused minor
production shortfalls. Anderson et al. (1995) suggest that this temporary decline
in favorable climatic conditions, and the subsequent decrease in surplus
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production, may have triggered increased cooperation among larger
Mississippian polities and elevated intragroup competition among elites. As
higher status elites tried to buffer economic shortfalls by cooperative economic
strategies, such as increased trade and exchange, lower-level elites may have
attempted to challenge their sacred authority through the accumulation and
display of costly or exotic items.
Climatic conditions improved after ca. A.D. 1250 and remained favorable
for at least a century. During this time, Mississippian mound cultures probably
reached the height of their glory. Stable carbon and nitrogen isotope studies of
human, animal, and maize samples suggest increased maize use at Moundville
ca. A.D. 1250-1350 (Schoeninger and Schurr 1998). Similar studies have found
that maize production and consumption played an important dietary role in
parts of Mississippi (McCain 2009) and Tennessee (Meeks and Anderson 2013),
and at mound sites in southern Georgia (Hutchinson et al. 2000). The extensive
agricultural surpluses available at a regional scale insured a surfeit of prosperity,
enabling capital gains expressed in such cultural elaborations as mound
building, ostentatious costumery, public entertainments, and a luxury goods
economy made possible by an unparalleled regional commercial transport
system (Anderson 1994; Anderson et al. 1995; Blitz 1993; Brown 1989; Cook and
Pearson 1989; Muller 1997; Welch 1991).
After A.D. 1350, conditions worsened, with well-below average rainfall
across the region, episodic drought, and significantly colder temperatures
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(Anderson et al. 1995; Foster 2012). During the fifteenth century, climatic
instability reached a critical point, with extensive production shortfalls caused by
a series of environmental stresses, including prolonged drought and wide
interseasonal temperature variations (Anderson et al. 1995; Foster 2012; Stahle et
al. 2000). Several researchers have demonstrated that, during this period, maize
production and consumption decreased dramatically among some southeastern
mound groups (Larsen et al. 1992; Muller 1997). Others have shown that
intergroup commerce, particularly of luxury items, had slowed considerably
(Van de Kree 2013; Welch 1991, 1998).
This long interval of climatic instability and subsistence stress in the
Southeast had drastic consequences for Mississippian polities. Without the
material surpluses to sustain resident populations, it is probable many
Mississippian centers were largely abandoned (Anderson et al. 1995; Johnson
and Lehmann 1997; Peebles 1987; Smith 1986). Drought-induced episodic
migration of groups throughout the Southeast resulted in a widespread
demographic realignment that forever altered the cultural landscape of the
region. Demographic pressures, induced by subsistence stress, range restriction,
and warfare, resulted in the fragmentation, disintegration, or dispossession of
previously homogenous cultural groups that had been sustained by the
economic and cultural stability of polities (Anderson et al. 1995; Ethridge 2009;
Galloway 1995). Favorable climatic conditions returned to the region during the
last decade of the fifteenth century and lasted perhaps to ca. A.D. 1560, but by
38

then virtually all of the Mississippian mound centers had been depopulated or
simply abandoned. Though a veneer of its rituals and traditions may have
lingered on in the habitual everyday lives of those who were left in its wake, the
surging tide of the Mississippian World had ceased to churn.
What does the climatic history of the Mississippian Southeast and the
demographic vagaries of the groups who inhabited it have to do with effigy
pipes? Much, as it turns out. If climatic variation is an accurate barometer of
culture change in southeastern North America ca. A.D. 1000-1600, one would
expect to see a co-occurrence of environmental conditions and prehistoric events.
Thus, periods of climatic stability (such as moderate temperatures and abundant
rainfall) would result in expressions of economic and cultural windfalls
(surpluses in subsistence, increases in luxury goods, and construction of
elaborate public works) anchored by ideologically unified, largely stationary,
populations. Conversely, oscillating climates and periods of environmental
deterioration would result in decreases in surplus, declines in commerce and
industry, social fragmentation, and population movements. Evolutionary theory
accounts for scenarios such as this. Neiman (1997), for instance, has
demonstrated that the demise of Classic Maya society can be explained by spatial
variations in annual rainfall.
Like the boom and bust periods experienced by many Mississippian
mound societies, the history of effigy pipe industries in southeastern North
America ca. A.D. 1000-1600 appears to follow a similar trend. Effigy pipes
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apparently were not widely distributed throughout the Southeast ca. A.D. 10001200, and those thus far recovered from the archaeological record of this time
period indicate a preference for local materials, especially easily obtainable clays
(Figure 6). During this developmental stage, a favorable climate would have
promoted growing economies and subsistence surpluses among nascent
Mississippian mound groups in the Southeast. However, it is doubtful that
intergroup commerce was widespread; newly installed elites may have been in
the process of defining territorial borders and consolidating their recently
acquired political gains (Anderson et al. 1995). There is no archaeological
evidence to support the view that during this time dispersed southeastern
mound groups engaged in the exchange of exotic raw materials for the
manufacture of effigy pipes. Thus, during this early phase of the Mississippian,
effigy pipes were manufactured primarily from locally available
materials, and consequently may have had only limited use as sacred or
ceremonial objects (Knight 1986).
A period of moderate climatic deterioration throughout the Southeast (ca.
A.D. 1200-1250) may have resulted in production shortfalls that triggered two
significant events. First, declines in surplus production may have provided the
appropriate context for the development of cooperative ventures among larger
Mississippian polities that resulted in the establishment of far-flung exchange
networks facilitated by the exploitation of both new and older commercial routes
(Anderson 1994; Anderson et al. 1995; Steponaitis 1991; Welch 1991). These
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burgeoning alliances probably allowed elite leaders to overcome the temporary
shortfalls in production experienced by many southeastern groups during the
first half of the thirteenth century. However, such cooperative efforts also
enabled the transport of raw materials and nonsubsistence products that led to
the creation of luxury goods economies at Mississippian centers throughout the
region. Most of the secure radiocarbon dates associated with Mississippian
mound centers indicate that such costly items were probably not present in
abundance until ca. A.D. 1300 ± 50 (Steponaitis and Dockery 2011; Sullivan 2001),
suggesting perhaps a century-long period of consolidation during which luxury
goods industries among southeastern groups developed.
The second event that occurred during this time concerns the relationship
of elite groups to the ceremonial apparatus of the SECC. As higher-level elites
worked to buffer decreases in subsistence production, thereby thwarting
intragroup dissension or even conflict, lower-level elites may have appropriated
a segment of the luxury goods industry in an attempt to gain access to higher
levels of political power through elevated social status. Competition among these
lower echelon elite families may have expressed itself in the acquisition and
display of imported luxury items such as effigy pipes (Anderson et al. 1995;
Plourde 2008; Muller 1997). During this time, pipes manufactured from exotic,
imported materials (such as limestone and steatite) were trending on an upward
curve, while the distribution of those fashioned from local materials had
significantly declined (Figure 6).
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Figure 6 Trends in raw material selection for effigy pipes in southeastern North America,
A.D. 1000-1600.
Effigy Pipe Contexts
Considering the hypothesized later development of the SECC during the
Mississippian period (probably at least after ca. A.D. 1250), it is difficult to see
how such objects would have been used primarily for sacred or ceremonial
purposes. It is more probable that the association between the SECC and the
luxury goods industries of Mississippian mound groups in the Southeast came
later (Muller 1989; Sullivan 2001; Waring and Holder 1945).¹ Effigy pipes, as well
as other items manufactured from exotic raw materials, may have been used in
various ways by some elite groups—for instance, during ceremonies and
rituals—as display items to indicate superior fitness. Such costly displays would
have allowed lower-level elites to obtain allies and martial support for their own
political agendas during a crucial period when elite leaders were engaged in
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countermeasures to alleviate production shortfalls and satisfy the subsistence
demands of growing populations.
Such a conjecture seems likely when one considers the association of
effigy pipes with ceremonial contexts. While a high percentage of effigy pipes
made of limestone (84. 6%) and steatite (68.6%) are associated with mound and
burial contexts, those made of clay and other materials (55.7%) show no such
strong correlation. Such a distribution may suggest that, at varying points in time
during the Mississippian period, pipes manufactured from locally available
materials were used by southeastern groups primarily in domestic contexts for
recreational and secular purposes, while those fashioned from more exotic and
therefore more costly materials, such as limestone and steatite, were employed
for sacred and ceremonial functions.
It was probably during this time, or shortly thereafter, that a shift in
function occurred, with effigy pipes being appropriated by elite groups as
signals of power and prestige. Though clay pipes were almost certainly still
employed by individuals, those manufactured from highly-valued imported
materials had assumed a privileged position among southeastern groups at a
time when trade and commerce had become widespread (Steponaitis and
Dockery 2011). During the next century (ca. A.D. 1250-1350)—the supposed apex
of the SECC, according to many archaeologists--Mississippian mound groups
apparently flourished. A favorable climate, abundant surpluses, large-scale
public works programs, and thriving commercial industries all seem to suggest
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an era of relative peace and prosperity among indigenous groups in the
Southeast. As Figure 6 indicates, effigy pipes manufactured from exotic materials
reached their greatest distribution during this period, and many of these are
associated with burial and mound contexts.
As has already been discussed, the period after ca. A.D. 1350 was one of
considerable climatic instability throughout the Southeast. During the latter half
of the fourteenth century, low rainfall amounts and periods of prolonged
drought throughout the region resulted in significant production shortfalls and
sluggish economies. This trend not only continued into the fifteenth century but
accelerated, with critical subsistence stress, disruptions in previously established
commercial networks, widespread population movements, and the dispossession
of large groups of people (Anderson 1994; Galloway 1995).
During this terminal phase of the Mississippian (after ca. A.D. 1400), a
period during which many researchers claim the SECC eventually disintegrated,
the function of effigy pipes once again shifted. As commercial alliances dissolved
between most of the larger Mississippian centers, the importation of exotic
luxury goods slowed and eventually ceased (Welch 1991, 1998; Muller 1997).
Without access to such costly raw materials as limestone and steatite, pipe
artisans returned to locally available clays and possibly quartzites for the
manufacture of effigy pipes. As Figure 6 indicates, during the fifteenth century,
production of effigy pipes manufactured from assumed local clays far exceeded
those made from limestone and steatite. A concomitant decrease in effigy pipes
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from this period associated with mound contexts is also seen. Thus, during the
last flickering sparks of this tempestuous period in indigenous prehistory, effigy
pipes may have been recommunalized and reformulated for secular
consumption and for use in individual burial ceremonies, perhaps to indicate
kinship affiliation between the deceased and their relatives (Knight 1986;
Rafferty 2004).

Does Size Really Matter?
Some archaeologists believe that a smoking pipe’s exaggerated size (by
which is usually meant its length, from end to end) may have been a strong
determinate in its selection as a sacred or ceremonial object (Brain 1988; Brown
1989; Rafferty 2004; Trubowitz 2004; Waring 1977). While there is a certain
common-sense logic that underlies this belief, the assumption that “size matters”
in determining whether an effigy pipe was selected by indigenous groups as a
ritual or burial item has never been tested. The conjecture that superior length is
a crucial element in determining an effigy pipe’s association with burial and
mound contexts may simply be a long-standing prejudice archaeologists have
inherited from ethnographic studies of Historic-era indigenous groups where
ceremonial pipes are reported as so large that two hands are often required to
wield one (Hothem 1999; Rafferty 2004). This observation, however, merely
establishes that Historic-era pipes used in Native rituals and burials are indeed
quite large, not that similarly-sized pipes were used by prehistoric indigenous
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groups in their ceremonies and death rituals. To develop a clearer picture of this
relationship, I used Pearson’s Test for Independence to evaluate the hypothesis
that length was a significant variable in an effigy pipe’s selection by southeastern
groups as a burial item, either in mound contexts or individual burials, during
the Mississippian period.
If indeed, as some researchers have claimed, superior length is a necessary
condition of an effigy pipe’s association with burials and mounds, and therefore
its selection as a sacred or ceremonial object, Pearson’s Test for Independence
will show a demonstrable difference between the observed and expected
frequencies of the two variables. In such a case, the hypothesis that a pipe’s
greater length determines whether or not it is associated with burials and
mounds will be demonstrated and the null hypothesis (that there is no statistical
relationship between pipe length and burial context) will be rejected. All chisquare calculations were performed using IBM SPSS, Version 23.
Precise length measurements were obtained for 133 of the 144 samples.
Length here is defined as the longest single measurement that could be derived
from the pipe. Since most of the original measurements were performed using
the standard U.S. system of weights and measures, no attempt was made to
convert inches to their metric equivalents. Also, for the purpose of this study,
pipe length has been collapsed from a continuous variable to a categorical
variable. Length has been categorized as either short (pipes that range up to just
under 5”) or long (pipes 5” or over). The classification of pipes as either short or
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long at the 5” threshold is not entirely arbitrary. Since the mean of my sample
population is 4.76, with a standard deviation of ± 2.21, the categorical division of
pipe length I have chosen has some statistical justification. Though my
classification may obscure the variability inherent in effigy pipe size, it is hoped
that such a procedural decision may yield valuable results about the exact nature
of the relationship between pipe length and burial context.
As Table 2 indicates, the expected values of burial context and effigy pipe
length demonstrate no significant deviation from the observed values.
Additionally, Table 3 and Table 4 illustrate unequivocally that at the 0.10 level,
there is no statistically significant relationship between superior pipe length
(those 5” or over) and selection for use as a mound or burial item. Because the
calculated chi-square statistic of 2.296 falls below the critical chi-square statistic
of 2.706, the null hypothesis—that the burial context of an effigy pipe is not
dependent on its exaggerated length—is retained (p = .130). It can thus be
reasonably assumed that indigenous groups in the Southeast did not consider
the superior length of effigy pipes as a significant factor in determining whether
or not such items were used either in individual burials or mound contexts. This
does not, however, necessarily mean that the length of effigy pipes played no
role at all in pipe selection for ceremonial and burial contexts. It may be that
length, in combination with more significant variables, guided the decisionmaking process of those who selected effigy pipes for rituals and ceremonies. It
may even be the case that the length of effigy pipes was, in fact, a consideration
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depending on the specific nature of the ceremony or ritual being performed.
Clearly, a more fine-grained analysis that takes into account the full variability of
pipe length is required to fully understand why southeastern groups during the
Mississippian period selected specific effigy pipes as burial items and ceremonial
objects.
Figure 7 illustrates that, among southeastern groups during the
Mississippian period, smaller effigy pipes are typically found more frequently
than larger ones in mound and burial contexts. Whether this indicates a
preference by Native southeastern groups for smaller pipes or merely indicates
specific technical difficulties inherent in the manufacture of larger pipes is
unclear. How can the preference of indigenous groups during the Mississippian
period for smaller, more compact pipe forms be explained?

Table 2 Burial context x pipe length crosstabulation.
Length
Short
Burial

no

Count
Expected Count

yes

Count
Expected Count

Total

Count
Expected Count

48

Long

Total

22

25

47

26.2

20.8

47.0

52

34

86

47.8

38.2

86.0

74

59

133

74.0

59.0

133.0

Table 3 Results of chi-square tests for burial context x pipe length.

Value

Asymptotic

Exact

Exact

Significance

Significance

Significance

(2-sided)

(2-sided)

(1-sided)

df

Pearson Chi-Square

2.296

1

.130

Continuity Correction

1.776

1

.183

Likelihood Ratio

2.292

1

.130

Fisher's Exact Test

.147

.091

N of Valid Cases
133

Table 4 Symmetric measures of significance for burial context x pipe length.
Value
Nominal by Nominal

Phi
Cramer's V

N of Valid Cases

Approximate Significance

-.131

.130

.131

.130

133

49

52

34
24

burial

long

short

34

52

nonburial

23

long

short

24

23

burial context of effigy pipes
burial

nonburial

Figure 7 Distribution by length of effigy pipes in burial and nonburial contexts,
southeastern North America, A.D. 1000-1600.
Exotic Materials
One possibility that may help explain the preference among southeastern
groups for smaller effigy pipes is directly related to raw material choices for their
manufacture. While some researchers continue to maintain that size is a
significant factor in determining whether an effigy pipe is selected for burial or
ceremonial use, it may be that in the Southeast after ca. A.D. 1000, indigenous
groups began to favor specific raw materials, rather than brute size, as a marker
of an effigy pipe’s value as a ceremonial or ritual object (Steponaitis and Dockery
2011; Van de Kree 2013). The possibility that raw material choice is a significant
component in determining an effigy pipe’s signature as a mound or burial item
in southeastern North America, ca. A.D. 1000-1600, may help to explain why
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pipes made from costly or exotic materials, such as steatite and limestone, were
widely distributed during the Middle Mississippian period and the brief
ascendancy of the SECC (Brown 1985; Hall 1989; Muller 1989). Such pipes, often
very small and ranging from 2-3” in length, have typically been found in
association with mound burials—presumably of elites—and in single, nonmound burials. Thus, it could be hypothesized that the raw material used in
constructing effigy pipes, rather than their size or length, was a significant factor
in determining whether such objects were preferentially used by southeastern
groups in ritual and ceremonial contexts, particularly burials.
As Figure 8 illustrates, the use of effigy pipes by southeastern groups as
mound or burial items accelerates throughout the Mississippian period, reaching
its apex during the fourteenth century. Though pipes manufactured from both
assumed local and nonlocal materials may have been used as ritual and
ceremonial items, there is a clear preference for pipes made from exotic and often
difficult-to-obtain materials. In many cases, the materials from which such pipes
were made can be sourced to quarries in excess of 100 kilometers and, in some
cases, as far as 300 kilometers (Steponaitis and Dockery 2011). For my purposes, I
have arbitrarily defined local materials as those available to within 25 kilometers
of the site where a particular pipe was recovered; nonlocal materials are those
that exceed 25 kilometers. Of the 144 pipes in my sample population, sourcing
material was obtained for 117 of the samples.
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Figure 8 Effigy pipes associated with mound and individual burials in
southeastern North America, A.D. 1000-1600.

Though graphically revealing, the data distribution in Figure 8 does not
necessarily indicate that southeastern groups during the Mississippian period
preferred exotic materials to local materials when evaluating whether an effigy
pipe was to be used in a ceremonial context or for a burial. It merely suggests
that effigy pipes, in general, whether manufactured from local sources or
acquired from distant ones through some form of exchange, probably became
associated with ritual and ceremonial functions. However, just as Pearson’s Test
for Independence was used to determine no statistical significance between
length of effigy pipe and burial context—at least in the Southeast ca. A.D. 10001600—the same test can be used to determine if raw material of manufacture was
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a statistically significant indicator of an effigy pipe’s selection by southeastern
groups as a burial accoutrement.
As Table 5 indicates, the expected values for burial context and raw
material type deviate significantly from the observed values. Additionally, Table
6 and Table 7 illustrate that at the 0.10 level, there is a statistically significant
relationship between the raw material type used in the manufacture of an effigy
pipe and its selection as a mound or burial accompaniment. The calculated chisquare statistic of 15.659, well above the critical chi-square statistic of 2.706,
indicates a rejection of the null hypothesis—i.e., that there is no statistically
significant relationship between burial context and raw material of manufacture
(p = .001). The relationship between burial context and raw material type is
graphically illustrated by Figure 9 and demonstrates a marked preference by
southeastern groups during the Mississippian period for pipes manufactured
from exotic materials—at least for burial and ceremonial purposes.
Though the results of this test of the significance between an effigy pipe’s
raw material of manufacture and its selection as a burial or ceremonial object is
not necessarily unexpected, it does lead to one unalterable conclusion: luxury
items, such as effigy pipes, were imported from great distances by some
Mississippian groups. Such effort and expense may have been a powerful signal
to potential foes and competitors.
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Table 5 Burial context x raw material crosstabulation.

Material
clay
Burial

no

Count
Expected Count

yes

Count
Expected Count

Total

Count
Expected Count

limestone

other

steatite

Total

21

5

10

11

47

18.0

12.7

5

11.4

47.0

34

34

5

24

97

37.0

26.3

10

23.6

97.0

55

39

15

35

144

55.0

39.0

15.0

35.0

144.0

Table 6 Results of chi-square tests for burial context x raw material.
Value

df

Asymptotic Significance (2-sided)

Pearson Chi-Square

15.659

3

.001

Likelihood Ratio

16.214

3

.001

N of Valid Cases

144

Table 7 Symmetric measures of significance for burial context x raw material.
Value
Nominal by Nominal

Approximate Significance

Phi

.330

.001

Cramer's V

.330

.001

N of Valid Cases
144
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Figure 9 Local and nonlocal material distribution of effigy pipes recovered from
burial and nonburial contexts in southeastern North America, A.D. 1000-1600.

Results of Hypotheses: Moving Climates, People Moving
If effigy pipes flourished among southeastern groups during the
Mississippian period as a result of their possessor’s ability to advertise certain
desirable fitness traits, then their appearance, spread, and eventual decline
should conform to the environmental context required by the costly signaling
argument. In other words, while effigy pipes may have been present in the
Southeast at a low density level under less favorable environmental conditions,
their spread must be demonstrated to have occurred during a time when the
environment was productive enough, even if at times unstable, to have
supported such signaling industries. Considering the rapid increase in frequency
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of effigy pipes during the thirteenth and fourteenth centuries throughout the
Southeast—a time of accelerated subsistence production and population growth
in an environment that had become significantly wetter and warmer (Anderson
2001; Anderson et al. 1995; Benson et al. 2009; Stahle and Cleaveland 1994;
Peacock and Rafferty 2008; Rafferty 2015)—such a correlation seems likely.
On the other hand, the decline of effigy pipes toward the latter half of the
Mississippian period may have several mutually compatible explanations. Their
decline may have been the result of a periodic environmental downturn (the
Little Ice Age, possibly prolonged regional drought) when energy was redirected
toward subsistence (Anderson, 2001; Anderson et al. 1995; Stahle and Cleaveland
1994; Stahle et al. 2000). Such a decline, however, may also have been hastened
by demographic pressures--specifically, the fragmentation, dislocation, and
subsequent recombination of southeastern groups as a result of unstable
environmental conditions (Meeks and Anderson 2013).
The possibility that sustained drought conditions and episodic flooding
events may have hastened the depopulation of Mississippian mound centers
throughout the Southeast has been explored by a number of researchers (Meeks
and Anderson 2013; Morse and Morse 1983; Williams 1990). Decreased maize
production and possibly catastrophic crop failures throughout the region may
have been direct consequences of such environmental instability, thereby
hastening the abandonment of previously thriving mound centers.
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Moisture conditions throughout the southeastern United States circa A.D.
1200-1500 are crucial for determining maize crop yields among prehistoric
groups. Meeks and Anderson (2013) derived estimated crop yields during this
period for the southeastern United States based on fifty tree-ring reconstructions
of the Palmer Drought Severity Index (PDSI) (Figure 10). The PDSI incorporates
temperature and precipitation values to provide an estimate of how wet or how
dry soil conditions may have been during this period (Cook et al. 2007).
PDSI values < -2.0 indicate moderate drought conditions, with those < -3.0
indicating severe to extreme drought conditions, resulting in failed harvests and
complete crop failure. Prolonged periods of drought have been documented
during four periods: A.D. 1288-1308, 1385-1413, 1449-1458, and 1483-1492 (Meeks
and Anderson 2013: 72). PDSI values > +4.0 represent extremely wet conditions,
typically brought about by unstable hydrologic events (episodic flooding) not
conducive to floodplain agriculture. Four wet periods have also been
documented: A.D. 1205-1210, 1274-1278, 1342-1346, and 1441-1443 (Meeks and
Anderson 2013: 65-66). Each of these periods would have impacted the
agricultural surplus of southeastern groups, resulting in crop shortfalls and
subsistence stress. These periods of drought and episodic flooding may have
fatally damaged the social and political stability of groups associated with oncethriving mound centers, resulting in their depopulation and eventual
abandonment.
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Figure 10 Palmer Drought Severity Index (PDSI) reconstruction
(Adapted from Meeks and Anderson, 2011).

Such demographic upheavals may have had several major consequences
for the production and distribution of effigy pipes among southeastern groups.
First, the abandonment by some southeastern groups of their native territory
may have resulted in their inability to access crucial natural resources such as
stone deposits and quarries. Second, the restriction of tribal ranges may have
precipitated a realignment of the availability of such resources to local groups,
perhaps necessitating the use of inferior local raw materials. Third, the
abandonment of tribal territories and the constriction of tribal ranges may have
resulted in the disruption of commercial routes and economic relations among
southeastern groups, thus facilitating a decline in the supply of exotic goods such
as effigy pipes (Brain 1988; Brown et al. 1990; Galloway 1995; Milner 1986; Muller
1997; Welch 1998).

58

Thus, instead of explaining the rise and fall of Mississippian societies in
southeastern North America as a consequence of social stability followed by
warfare (Dye 2004; Fisher-Carroll 2001), economic prosperity followed by decline
(Muller 1997), ideological control followed by collapse (Knight 1986), or even a
combination of these (Peebles 1986, 1987), it is more probable that their
emergence, development, and eventual demise were the result of sudden and
rapid changes in environmental and demographic conditions. It is equally
probable that the same can be said of the luxury goods economies—including
effigy pipe industries—that helped support the cultural hegemony of such
groups.²

59

CHAPTER V
DISCUSSION
Were Effigy Pipes Costly Signals?
From the foregoing, it appears that the emergence, spread, and eventual
decline of effigy pipes among some southeastern groups during the
Mississippian period was indeed facilitated, if not hastened, by shifting
environmental conditions. Such conditions established, first, a reservoir of
available energy that could be directed toward wasteful behavior such as the
production, distribution, and display of effigy pipes. Selection for such behavior
could be expressed through the acquisition of effigy pipes for costly displays.
Environmental reversals, coupled with demographic pressures, eventually
resulted in the diversion of productive energy to intensified subsistence activities
and away from cultural elaborations such as effigy pipes. Increases in the use of
effigy pipes as burial or ceremonial items, in pipe length, and in the use of exotic
raw materials should be observable in the archaeological record as indicators of
their employment as costly signals, while diminutions would indicate their
decline as signaling instruments. Does the archaeological record support these
assumptions?

60

Smoke Signals
There appears to be no statistical support for the conjecture that the length
of effigy pipes was used as a criterion for their selection as burial or ceremonial
objects. In fact, the current study has demonstrated that smaller, more compact
pipe forms are associated with burial and mound contexts more frequently than
larger pipes. On the other hand, there is clear statistical support for the
hypothesis that raw material selection was a significant factor that governed an
effigy pipe’s use in ceremonial and burial contexts. This suggests that the raw
material from which a pipe was constructed may have, at least partially,
contributed to its ability to function as a costly signaling device.
It is probable that at some point during the Mississippian period (before
ca. A.D. 1200), elites gradually appropriated effigy pipes from nonelites who
used them primarily in recreational and secular contexts. These early effigy
pipes, made from locally available materials, were thus easily manufactured.
However, it may be that effigy pipes manufactured from exotic, difficult-toobtain materials became desirable commodities among some groups across the
Southeast, perhaps as early as A.D. 1200.
Though costly signals are often associated with large-scale monument
building, southeastern groups during this time did not apparently prize exotic
goods solely on the basis of size. It is conceivable that energy investment rather
than sheer bulk was, at least for some Native groups, a measure of a signal’s
value. Plourde (2008) has suggested that, among some prehistoric North
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American groups, signal strength may have been a function of the skill level and
technological prowess of artisans. Whether true or not, there is little question that
the manufacture of effigy pipes from exotic materials would have required
exceptional skill, as well as considerable investments in time and energy.
Whatever the nature of their signaling attributes, it is quite probable that
the emergence of the effigy pipe as an important ritual object among Native
groups in the Southeast during the Mississippian period was part of a larger set
of related phenomena, including the appearance of mound building, the
development of social inequality, the maintenance of far-flung regional trade
networks, and the construction of a shared iconographic language traditionally
associated with the SECC. Though there may be other, equally plausible
explanations for their use among southeastern groups, the costly signaling
argument appears to be an effective mechanism for explaining the emergence of
effigy pipes during a time of favorable climatic conditions in the Southeast.
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CHAPTER VI
CONCLUSIONS

Twilight of the Gods?
Grandiose, often mournful, accounts of the decline and fall of
Mississippian groups are common in both the popular and professional
academic literature of this, admittedly turbulent, period in Eastern North
America. Mississippian groups, however, at least in the Southeast, did not
devolve as is sometimes argued (Galloway 1995; Johnson and Lehman 1996;
Peebles 1986, 1987; Steponaitis 1991); rather, they adapted to new environments,
interacted with new groups, and learned new skills and technologies—in short,
they took advantage of whatever opportunities were available to them and
survived. If anything, after the furious hurly burly of the Mississippian,
indigenous groups of the Southeast adopted more egalitarian social structures
and behavior that suggest well-defined communal practices of ownership—
hardly an unprogressive response to hunger, privation, and internecine conflict.
The history of the effigy pipe—its emergence and eventual decline—among
Mississippian groups in many ways mirrors the evolutionary trajectory of the
people who employed these iconic markers.
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Summary and Evaluation
The results of the effigy pipe dimensions chosen for this study have been
useful in illustrating their significance to the Mississippian groups who
employed them. Testing these dimensions with the available data has shown that
among some of these groups, relatively small effigy pipe forms manufactured
from exotic materials played an important role in the ritual and ceremonial
contexts created and maintained by such groups. However, despite their
ceremonial function, effigy pipes also had a fundamental material basis that
cannot be ignored. Effigy pipes were probably selected for employment among
elites as displays of power and prestige, and such displays it has been shown
would have had tangible evolutionary benefits. Effigy pipes likely signaled
fitness advantages possessed by those who wielded them.
While the dimensions chosen for this study have been useful in clarifying
why such objects played a significant role in the superstructure of some
Mississippian-period polities, they are also limited to the extent that attributes
selected for each dimension are entirely arbitrary and may not reveal the full
extent of data required for determining why effigy pipes were used as signaling
devices. For instance, the fact that effigy pipes were used extensively during
ceremonial displays or were associated with mound rituals does not explain
precisely how they were used in such contexts. Additionally, it is not really
known what raw material types Mississippian groups would have deemed
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exotic, except by drawing an arbitrary distinction between local and nonlocal
materials based on distance to their nearest available source. Equally arbitrary
distinctions about what constituted a large pipe or a small one for Mississippian
peoples also make the evaluation of preferential size problematic. Such research
dilemmas could potentially be resolved through a more fine-grained approach to
the classification and evaluation of effigy pipe dimensions.
Despite these purely analytical problems, one thing is clear. Whatever
their use, the preference of southeastern groups for pipes of their own
manufacture—whether plain, unadorned tubular forms, or elaborately stylized
effigy models—is undeniable and has been well-documented (Trubowitz 2004).
The persistent use of the smoking pipe in all its myriad forms suggests at least
some continuity of custom and practice among southeastern groups, extending
from the Late Archaic up to the Historic era. As compared with other artifacts of
material culture associated with indigenous southeastern groups, Native pipes
proved to be resistant to the vicissitudes of the institutions that produced them.

Future Research
Several areas of inquiry not specifically addressed in this study may prove
useful for further research on the role of the effigy pipe among southeastern
groups during the Mississippian period. Since the primary goal of the present
study has been to demonstrate that effigy pipes may have been used as costly
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signaling devices, it is necessary to establish that the manufacture of such
artifacts required significant expenditures of time and energy. One way to test
this assumption would be through replication studies. Determining individual
expertise and the available energy spent by a pipe artisan in the construction of
an effigy pipe may offer insights into just how much time and effort would have
been involved in the manufacture of such objects.
Paradigmatic classifications using dimensions not addressed in this study
could also yield valuable insights whereby the costly signaling argument could
be tested. Dimensions such as use wear and intentional pipe breakage could
provide information on how prehistoric groups actually used effigy pipes,
whether in secular or ceremonial contexts, for instance. Also, as has already been
noted, a more intensive analysis of dimensions employed in this study, such as
material type, could potentially yield insights into what materials were actually
valued by prehistoric groups.
Despite the inability to seriate the effigy pipes referenced in this study,
seriation may yet prove an effective method of determining their significance to
the groups who manufactured and used them. Effigy pipe forms represent
culturally significant iconography. Such visual information may be tracked
through stylistic variation. Seriation methods could yield valuable data sets that
could be used to better understand how such objects were employed to
communicate information about trends and traditions. Thus, effigy pipes could
be potentially important chronological markers in forming artifact seriations.
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Archaeometric sourcing techniques could be utilized more extensively to
trace patterns of trade and exchange among southeastern groups who
manufactured and distributed effigy pipes. Applications of geographic
information systems (GIS) software may also provide the means to more
accurately identify and chart spatial patterns of distribution. Such applications
have the potential to provide valuable information about the raw materials and
stylistic conventions used in the manufacture of effigy pipes.
Lastly, some researchers have suggested that chemical residue analysis
and petrographic studies could prove useful in determining the extent to which
such objects may have been used as ritual or ceremonial objects. While such
studies certainly have merit, their usefulness may be limited. Many pipe
specimens were long ago cleaned of their residue, and such cleaning leaves—at
best—ambiguous signatures of their past use. However, in terms of their
methodological approach, such studies could provide examples of how scientific
data can be used to pose new research questions about the archaeology of
smoking pipes (Bollwerk and Tushingham 2016).
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Notes
1. Brain and Phillips (1999) have actually proposed a radically late date (after ca.
A.D. 1400) for the emergence of the SECC. However, this is almost certainly too
late. For one thing, Sullivan’s reconstruction (2001) of shell gorget sequences in
the Chickamauga Basin, based on recent radiocarbon dates, suggests that the
Dallas phase occupations (ca. A.D. 1350-1450) contained far fewer SECC-related
objects than the earlier Hixon phase (ca. A.D. 1200-1350). Similar artifact
sequences for phase occupations at Moundville (Knight and Steponaitis 1998),
Etowah (Cook and Pearson 1989), and the Savannah River basin (Anderson 1994)
all seem to corroborate an approximate date of ca. A.D. 1250-1300 for the initial
development and regional distribution of SECC-related luxury goods. Also,
considering the severe environmental stresses to which southeastern groups
were subject during the fifteenth century, it is difficult to fathom how production
of luxury goods items associated with the SECC would have taken precedence
over subsistence production, how such items could have been transported over
vast distances during a time of demographic upheaval, and how the, by then,
deflated economies of the major Mississippian centers could have supported
such ventures.
2. While some researchers (Plourde 2008) have suggested that signaling
strategies only develop in groups prior to the formation of hierarchical political
systems, this does not appear to be the case in southeastern North America ca.
A.D. 1000-1600. The archaeological record of the period under discussion in the
present study seems to indicate that costly signaling could only have invaded the
complex societies of the Mississippian after the establishment of some form of
differentiation between higher and lower elites. The economic shortfalls that
many southeastern groups experienced during the first half of the thirteenth
century suggest a period of intragroup competition when prestige goods
appeared and were used as a means for lower-level elite groups to challenge the
approved status of higher-level elites. Since these prestige items were invariably
manufactured from difficult-to-obtain raw materials, it seems likely that
intergroup commerce had already been established. It is difficult to see how
economic relations of such a sophisticated nature would have been possible
without some form of centralized authority.
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APPENDIX A
DATA ON EFFIGY PIPES IN SOUTHEASTERN NORTH AMERICA,
A.D. 1000-1600
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Table 8 Effigy pipes in southeastern North America, A.D. 1000-1600.
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

Location
Lauderdale County, AL
Tuscaloosa County, AL
Tuscaloosa County, AL
Tuscaloosa County, AL
Tuscaloosa County, AL
Tuscaloosa County, AL
Tuscaloosa County, AL
Tuscaloosa County, AL
Tuscaloosa County, AL
Tuscaloosa County, AL
Tuscaloosa County, AL
Tuscaloosa County, AL
Tuscaloosa County, AL
Calhoun County, AL
Choctaw County, AL
Etowah County, AL
Mobile County, AL
Talladega County, AL
Tallapoosa County, AL
Tallapoosa County, AL
Chicot County, AR
Cross County, AR
Cross County, AR
Desha County, AR
Desha County, AR
White County, AR
Mississippi County, AR
Mississippi County, AR
Bradley County, AR
Baxter County, AR
Desha County, AR
Hot Spring County, AR
Lee County, AR
Miller County, AR
Mississippi County, AR
Monroe County, AR
Monroe County, AR
McIntosh County, GA
Bartow County, GA
Bartow County, GA
Bartow County, GA
Bartow County, GA
Bartow County, GA
Bartow County, GA
Bartow County, GA
Bartow County, GA
Richmond County, GA
Richmond County, GA
Richmond County, GA
Screven County, GA
Screven County, GA
Chatham County, GA
Chatham County, GA
Macon County, GA
McIntosh County, GA
Macon County, GA
White County, GA
Bartow County, GA
Floyd County, GA
Forsythe County, GA
Murray County, GA

Effigy
dog
panther
human
bean
raptor
raptor
frog
panther
panther
panther
panther
raptor
human
human
bear
duck
crayfish
raptor
human
human
panther
human
frog
human
human
panther
human
dog
human
squirrel
human
panther
turtle
raptor
human
human
human
bean
human
raptor
axe
human
human
human
human
human
human
raptor
bean
raptor
bean
bean
bean
human
raptor
human
raptor
turtle
frog
swan
axe

Material Distance Length
steatite
nonlocal
3”
limestone nonlocal
5¾”
sandstone local
8½”
steatite
nonlocal
2½”
limestone nonlocal
6”
limestone nonlocal
6½”
limestone nonlocal
5”
limestone nonlocal
5”
limestone nonlocal
5¾”
limestone nonlocal
6”
limestone nonlocal
6½”
limestone nonlocal
6¾”
clay
local
1¼”
steatite
nonlocal
6”
steatite
local
4”
steatite
local
8¼”
steatite
nonlocal
6½”
steatite
local
6”
clay
local
7”
clay
local
5½”
limestone nonlocal
5”
clay
local
4¼”
clay
local
6½”
clay
local
--clay
local
--limestone nonlocal
4”
steatite
nonlocal
3¾”
clay
local
4”
sandstone local
4¾”
clay
local
7¾”
clay
local
2¼”
limestone nonlocal
--clay
local
4”
sandstone local
7½”
quartzite nonlocal
5”
quartzite nonlocal
4½”
quartzite nonlocal
3½”
clay
local
2¾”
sandstone local
6”
steatite
local
6½”
clay
local
2½”
steatite
local
2⅜”
steatite
local
2½”
steatite
local
3½”
steatite
local
4”
steatite
local
5¼”
steatite
local
3¼”
clay
local
2½”
steatite
nonlocal
2¾”
clay
local
2½”
clay
local
2¼”
clay
local
2”
steatite
nonlocal
2½”
limestone nonlocal
2¼”
clay
local
2½”
limestone nonlocal
2¼”
clay
local
4¼”
sandstone local
2”
clay
local
5¼”
steatite
nonlocal
7¾”
clay
local
5½”
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Burial
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
no
no
no
no
yes
no
no
no
no
no
yes
yes
yes
yes
yes
yes
no
no
yes
no
no
no
no
no
yes
no
yes
no
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
no
no
no
no

Date
Reference
13th C.
Walthall 1980b
14th C.
Fundaburk and Foreman 1957
15th C.
Fundaburk and Foreman 1957
13th C.
Moore 1998b
13th C.
Moore 1998b
13th C.
Moore 1998b
650 ± 50 Steponaitis and Dockery 2011
650 ± 50 Steponaitis and Dockery 2011
650 ± 50 Steponaitis and Dockery 2011
650 ± 50 Steponaitis and Dockery 2011
650 ± 50 Steponaitis and Dockery 2011
650 ± 50 Steponaitis and Dockery 2011
12th C.
Steponaitis and Knight 2004
14th C.
Walthall 1980a
14th C.
Hothem 1999
14th C.
Thruston 1973
13th C.
Fundaburk and Foreman 1957
13th C.
Fundaburk and Foreman 1957
14th C.
Fundaburk and Foreman 1957
14th C.
Fundaburk and Foreman 1957
13th C.
Steponaitis and Dockery 2014
12th C.
Hothem 1999
845 ± 120 Morse and Morse 1983
14th C.
Emerson 1997
500 ± 50 Jeter, Kelley, and Kelley 1979
525 ± 90 Figley 1966
450 ± 100 Fisher-Carroll 2001
450 ± 100 Fisher-Carroll 2001
12th C.
Moore 2003
11th C.
Hothem 1999
12th C.
Reilly III 2004
14th C.
Steponaitis and Dockery 2011
13th C.
Hothem 1999
12th C.
Hothem 1999
14th C.
Hothem 1999
13th C.
Thomas 1894
14th C.
Thomas 1894
15th C.
Moore 1998a
12th C.
Fundaburk and Foreman 1957
14th C.
Fundaburk and Foreman 1957
12th C.
Hothem 1999
13th C.
Hothem 1999
14th C.
Hothem 1999
14th C.
Thomas 1894
14th C.
Thruston 1973
14th C.
Thruston 1973
13th C.
Thomas 1894
13th C.
Thomas 1894
13th C.
Wauchope 1966
15th C.
Moore 1998a
16th C.
Moore 1998a
15th C.
Caldwell 1941
15th C.
Caldwell 1941
16th C.
Waring 1977
15th C.
Cook and Pearson 1989
16th C.
Waring 1977
15th C.
West 1970
16th C.
Hothem 1999
12th C.
Hothem 1999
13th C.
Hothem 1999
11th C.
Hothem 1999

Table 9 (continued)
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123

Towns County, GA
Caddo Parish, LA
Red River Parish, LA
Red River Parish, LA
Red River Parish, LA
Catahoula Parish, LA
Morehouse Parish, LA
Red River Parish, LA
Red River Parish, LA
Oktibbeha County, MS
Adams County, MS
Adams County, MS
Adams County, MS
Adams County, MS
Adams County, MS
Adams County, MS
Adams County, MS
Adams County, MS
Adams County, MS
Adams County, MS
Adams County, MS
Issaquena County, MS
Adams County, MS
Adams County, MS
Jefferson County, MS
Jefferson County, MS
Jefferson County, MS
Yazoo County, MS
Yazoo County, MS
Yazoo County, MS
Yazoo County, MS
Yazoo County, MS
Yazoo County, MS
Hinds County, MS
Washington County, MS
Washington County, MS
Yazoo County, MS
De Soto County, MS
Washington County, MS
Washington County, MS
Washington County, MS
Claiborne County, MS
Coahoma County, MS
Coahoma County, MS
Coahoma County, MS
Washington County, MS
Yalobusha County, MS
Hamilton County, TN
Hamilton County, TN
Hamilton County, TN
Hamilton County, TN
Anderson County, TN
Anderson County, TN
Hamilton County, TN
Hamilton County, TN
Hamilton County, TN
Meigs County, TN
Meigs County, TN
Meigs County, TN
Anderson, TN
Wilson County, TN
Bradley County, TN

axe
human
human
frog
human
frog
raptor
frog
human
bean
human
raptor
raptor
raptor
raptor
human
panther
raptor
raptor
raptor
raptor
raptor
human
panther
bear
human
human
panther
panther
panther
human
human
human
human
human
human
human
bean
human
raptor
raptor
frog
frog
bear
human
human
turtle
axe
axe
axe
axe
bean
bean
axe
human
human
bean
bean
axe
frog
human
human

steatite
nonlocal
6”
clay
local
4”
clay
local
4¼”
clay
local
7½”
clay
local
2½”
clay
local
4”
limestone nonlocal
5½”
pipestone nonlocal
7”
pipestone nonlocal
4½”
clay
local
4½”
limestone nonlocal
4¾”
limestone nonlocal
6½
limestone nonlocal
4¾”
limestone nonlocal
5”
limestone nonlocal
5½”
limestone
nonlocal
3¼”
limestone
nonlocal 1½”
limestone
nonlocal 4¾”
limestone
nonlocal 6”
limestone
nonlocal 5”
limestone
nonlocal 5¾”
limestone
nonlocal
7”
limestone nonlocal
--limestone nonlocal
5¼”
steatite
nonlocal
3¾”
steatite
nonlocal
2½”
sandstone local
4½”
limestone nonlocal
4¾”
clay
local
2½”
limestone
nonlocal 2¾”
clay
local
7½”
clay
local
6”
clay
local
6¼”
clay
local
7”
limestone
nonlocal 5”
limestone
nonlocal 4½”
sandstone
nonlocal 4¾”
clay
local
3½”
clay
local
1½”
limestone
nonlocal 5¼”
limestone
nonlocal 1½”
sandstone
nonlocal 11½”
clay
local
5”
clay
local
5”
limestone
nonlocal 3”
limestone
nonlocal 2½”
limestone
nonlocal 3½”
clay
local
4”
clay
local
3½”
clay
local
2½”
clay
local
2”
clay
local
3¾”
clay
local
3¾”
clay
local
2½”
clay
local
5½”
steatite
nonlocal 5”
clay
local
2”
clay
local
3½”
clay
local
3¼”
sandstone
local
3½”
steatite
nonlocal 3¼”
clay
local
---
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no
yes
yes
yes
yes
yes
yes
no
no
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
no
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
no
no
yes
no
no
no
yes
yes
yes
yes
no
no
no
no
yes
no
no
no
no
yes
yes

16th C.
400 ± 100
13th C.
13th C.
13th C.
13th C.
15th C.
13th C.
13th C.
560 ± 50
14th C.
14th C.
14th C.
13th C.
13th C.
13th C.
14th C.
630 ± 90
630 ± 90
630 ± 90
630 ± 90
13th C.
575 ± 100
14th C.
13th C.
13th C.
13th C.
14th C.
14th C.
14th C.
640 ± 240
640 ± 240
640 ± 240
12th C.
13th C.
13th C.
12th C.
15th C.
540 ± 100
12th C.
13th C.
13th C.
12th C.
13th C.
14th C.
15th C.
14th C.
16th C.
16th C.
16th C.
16th C.
14th C.
14th C.
14th C.
14th C.
14th C.
13th C.
15th C.
13th C.
15th C.
12th C.
15th C.

Hothem 1999
Webb 1959
Brain and Phillips 1996
Fundaburk and Foreman 1957
West 1970
Moore 2003
Brain and Phillips 1996
Dye and Wharey 1989
Dye and Wharey 1989
Palmer 2007
Brown 1926
Brown 1926
Brown 1926
Dye and Wharey 1989
Dye and Wharey 1989
Dye and Wharey 1989
Reilly III 2004
Steponaitis and Dockery 2011
Steponaitis and Dockery 2011
Steponaitis and Dockery 2011
Steponaitis and Dockery 2011
Steponaitis and Dockery 2014
Nietzel 1965
Steponaitis and Dockery 2011
Brown 1926
Brown 1926
Brown 1926
Steponaitis and Dockery 2011
Williams and Brain 1983
Williams and Brain 1983
Greengo 1964
Greengo 1964
Greengo 1964
Ford 1936
Brown 1926
Brown 1926
Brown 1926
Brown 1926
Brain 1989
Dye and Wharey 1989
Dye 2004
Fundaburk and Foreman 1957
Brown 1926
Brown 1926
Thomas 1894
Dye 2004
Hothem 1999
Brain and Phillips 1996
Brain and Phillips 1996
Moore 1915
West 1970
Webb 1938
Webb 1938
Lewis and Lewis 1995
Lewis and Lewis 1995
Lewis and Lewis 1995
Lewis and Kneberg 1946
Lewis and Kneberg 1946
Lewis and Kneberg 1946
Webb 1938
Thruston 1973
Lewis and Lewis 1995

Table 9 (continued)
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

Bradley County, TN
Bradley County, TN
Bradley County, TN
Hamilton County, TN
Hamilton County, TN
Hamilton County, TN
Hardin County, TN
Hardin County, TN
Hardin County, TN
Hardin County, TN
Coffee County, TN
Hamilton County, TN
Hamilton County, TN
Johnson County, TN
Roane County, TN
Rutherford County, TN
Smith County, TN
Smith County, TN
Sumner County, TN
Tipton County, TN
Washington County, TN

human
human
human
human
human
human
beaver
human
human
human
raptor
human
human
human
raptor
human
raptor
duck
duck
frog
raptor

clay
clay
steatite
steatite
steatite
clay
quartzite
clay
clay
pipestone
steatite
steatite
steatite
steatite
clay
limestone
steatite
steatite
steatite
steatite
steatite

local
local
nonlocal
nonlocal
nonlocal
local
nonlocal
local
local
nonlocal
nonlocal
nonlocal
nonlocal
nonlocal
local
local
nonlocal
nonlocal
nonlocal
nonlocal
nonlocal
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------------4½”
2½”
3½”
10”
7¼”
6¼”
7”
7”
9½”
3½”
3”
16”
7½”
4½”
10¾”

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
no
no
no
no
no
no
yes
yes
yes
yes
no

15th C.
15th C.
15th C.
15th C.
15th C.
15th C.
11th C.
12th C.
12th C.
11th C.
13th C.
14th C.
14th C.
15th C.
14th C.
13th C.
13th C.
14th C.
13th C.
13th C.
15th C.

Lewis and Lewis 1995
Lewis and Lewis 1995
Lewis and Lewis 1995
Lewis and Lewis 1995
Lewis and Lewis 1995
Lewis and Lewis 1995
Hothem 1999
Reilly III 2004
Reilly III 2004
Welch 2006
Fundaburk and Foreman 1957
Fundaburk and Foreman 1957
Fundaburk and Foreman 1957
Hothem 1999
Fundaburk and Foreman 1957
Hothem 1999
Hothem 1999
Thruston 1973
Thruston 1973
Hothem 1999
Hothem 1999

